The subjects were 40 Japanese adults with jaw deformities.
Introduction
The Le Fort I osteotomy is frequently used for the correction and treatment of dentofacial deformities, particularly in maxillary advancement. The development of surgical procedures to reposition the maxilla superiorly has made it possible to treat many dentofacial deformities successfully. 1 Moreover, greater confidence in the values, so that all consecutive measurements could be attributed to either the deviated or nondeviated side before statistical analysis was performed.
Statistical analysis
Data were statistically analyzed with StatView software, version 4.5 (ABACUS Concepts, Inc., Berkeley, CA, USA). Time-dependent changes after surgery in cephalometric measurements were examined using analysis of variance (ANOVA).
Each serial period was defined and the differences between measurements were calculated as follows.
T1: (immediately after surgery versus preoperative) T2: (after 1 month versus immediately after surgery) T3: (after 3 months versus after 1 month)
T4: (after 6 months versus after 3 months) T5: (after 1 year versus after 6 months)
Then the data between groups were compared by paired comparison using Student's t-test. Differences were considered significant at p < 0.05.
Results
In the cant group, the Le Fort I osteotomy was safely achieved with minimal bleeding (mean, 275.0 mL; SD, 144.2 mL) and no notable complications. In the advance group, mean bleeding was 221.1 mL; SD, 122.3 mL. There were no notable complications. There was no significant difference between the two groups in the amount of bleeding.
There were significant differences between two groups in preoperative measurements of Mx-Md midline (p = 0.0001), ratio (p = 0.005), and occlusal cant (p = 0.0132), so that division of this study could be considered valid.
There was no significant differences between the two groups in all measurements by repeated-measure ANOVA (Bonferroni correction was also performed) in time-dependent change after surgery (excluding preoperative data) (Tables I and II) . (p = 0.0362) of T1, meaning changes due to surgery. However, there were no significant differences in measurements of T2 to T5 (Tables III and IV) .
Discussion
There have been several reports regarding the skeletal stability of maxilla in class III patients. [13] [14] [15] [16] [17] Skeletal stability following orthognathic surgery is generally better horizontally than vertically. Simultaneous superior repositioning of the maxilla and advancement of the mandible is commonly employed to correct excessive anterior face height combined with mandibular deficiency. 18 In class III patients, although superior repositioning of the maxilla that significantly rotates the mandible in the closing direction should be done with caution, clockwise rotation of the palatal plane, which moves the anterior maxillary structures down, is an effective way to produce a reasonably stable correction of the anterior open bite. 19 In this study, a satisfactory result was obtained in terms of stability following maxillary advanced surgery.
However, there has been no report regarding maxillary superior repositioning in patients with bimaxillary asymmetry. In the present study, lateral impaction on one side and slight lateral elongation on the other was used in most cases. Thus bony contact was kept on the impaction side, but it was difficult to keep such contact area on the elongation side. Therefore a curved osteotomy line was applied on the elongation side to obtain a larger area of bony contact. In fact, asymmetric movements of the maxilla were measured using Deviation side mx1 to Zy-Zy and Non-deviation side mx1 to Zy-Zy. However, elongation on the deviation side was not shown statistically and decrese tendency was shown in both sides in both groups postoperatively.
Elongation in one side might not keep postoperatively.
On the other hand, regarding mandibular osteotomy, IVRO is frequently selected in combination with Le Fort I osteotomy. After the maxilla is fixed in its new position, the mandibular osteotomies are performed. IVROs are preferred to SSROs because damage to the mandibular nerves is less frequent and there is less interference with the proximal segment when the mandible is rotated.
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When the maxillary segment is moved and positioned after fracture, interference between the maxilla and the pterygoid process may occur in the pterygomaxillary region. The palatine artery also runs in the medial wall of the sinus, so that it may be difficult to trim the posterior part of the maxillary segment, including the medial wall of the sinus. Therefore artificial fracture of the pterygoid process is occasionally necessary, especially in the correction of the maxillary occlusal cant on frontal image.
A complete or partial maxillary setback can frequently induce an ideal profile, especially in cases of maxillary protrusion, retrognathism, or bimaxillary asymmetry.
Furthermore, Japanese patients with prognathism or asymmetry tend to have comparatively lower noses than similar Caucasian patients. For example, in a case of asymmetry with an anteroposteriorly normal maxillary position, maxillary advancement may change the shape of the nose, so that it is not aesthetically acceptable. To avoid this, a Le Fort I osteotomy is used to change only the maxillary occlusal plane in the lateral or frontal view without maxillary advancement.
On the other hand, stability following occlusal cant correction, especially in patients with bimaxillary asymmetry, was unknown. From our results, the exact A point, ANS, and PNS in the maxillary segment were moved superiorly immediately after surgery. Time-course changes after surgery were so small that occlusion could be regarded as remaining stable.
Analysis of posteroanterior cephalography can be used to measure dentofacial asymmetry and determine occlusal cant. A line was drawn connecting the most buccal points of the left and right maxillary first molars in this study. Standard posteroanterior cephalometric analyses do not include evaluation of the relationships of the occlusal plane to the horizontal. This represents an important deficiency, because leveling of the occlusal plane, when necessary, should be a goal of surgical and orthodontic therapy.
However, occlusal cant alone is insufficient to evaluate asymmetry, so values of the Mx-Md midline and the ratio of mx1 to Zy-Zy were added for more accurate evaluation. In fact, in posteroanterior cephalometric analysis, there were no significant changes except for the intended change between preoperative and immediate postoperative values. However, the lack of differences may also be attributable to the fact that measurements on posteroanterior cephalography are more sensitive to minor differences in head position and are thus not as precise as measurements on lateral cephalography.
Our previous study has already proved that a slight tendency for vertical impaction after Le Fort I osteotomy both in combination with SSRO and IVRO with PLLA plates in the comparison between titanium group and PLLA group, although differences in time-course changes were not clinically apparent, and normal occlusion was established in all patients.
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PLLA plates were used in both groups in this study, so that this study could not be affected by fixation material. The comparison between maxillary change on frontal view following Le Fort I osteotomy. However, in the comparison in skeletal stability between SSRO alone and IVRO alone, IVRO group showed slight vertical decrease at the pogonion point, although SSRO group showed gradual increase in lateral cephalogram. Furthermore, no significant differences were identified in measurements on PA cephalography.
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These results suggested that the maxillary stability could not be affected by mandibular ramus osteotomy.
Conclusion
Our study suggests that maxillary stability after Le Fort I osteotomy for the correction of cant does not differ from that after Le Fort I osteotomy for maxillary advancement. Table 4 .
